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(54) Spiral wound gesitet 



(57) A gasket for sealing between two substantially 
planar faces comprises a radially outer metal 
containment member 16 wound from at least one turn of 
a metal strip; a sealing portion 14 of a softer filter material 
lying radially inwardly of the containment member and 
including at least two turns of said filler material; and. an 
Inner containment member 12 of at least one turn of a 
metal strip. The gasket is particularly useful where only 
relatively low clamping loads are available. 
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2312479 



SPIRAL WOUND GASKET 

The present invention relates to soolled spiral wound gaskets of the type which are made by 
spiral winding of metal strip and softer filler materia l. 

Spiral wound gaskets comprising alternate turns of a profi led metal strip and softer filler 
material strip are commonly used in industrial sealing applications where they are positioned, 
for example, between a pair of pipe flanges and compressed by the use of bolts to hold the 
flanges together. Such gaskets frequently have an associated guide or centring ring v^ich is 
essentially a flat metal plate which forms a distance piece/spacer to M the compression of 
the gasket between the flanges. The flange securing bolts are usuaBy tightened to a 
predetermined torque thus imposing a predetermsied total load on the gasket Because of the 
inherent strength and resilienoe of such oonventional gaskets they are typically used to seal 
fluids at pressures over about 300 psi in flanges which have sufficient bolting to ensure that the 
gasket is seated and a seal is created. 

More recently, spiral wound gaskets have been developed for us in applications where lower 
pressures up to about 300 psi are to be sealed and the available boHmg loads are 
oommensurateiy reduced owing to the use of less rigkily constructed securing flanges and 
fewer securing bolts. An example of such a gasket is described in WO93/07407 where the 
softer filler material initially stands proud of the profiled metal interieaving, thus aBowing easier 
oompression of the gasket However, although the damping k>ad$ are lower than for the eariier 
types of gasket the k>ads are nevertheless high in absolute temns and substantial metal 
thicknesses are used to sustain them and control (fistortion thereof. 

Spiral wound gaskets are very efficient as sealing devices, not least because of the high loads 
which are used to compress and retain them in situ. It woukj be desirable to use a spiral wound 
gasket in appfcations such as in vehide exhausts at juncttons between pipes and catalytic 
converters for example. However, the available clamping k)ads are very tow due to the 
relatively flimsy sealing flanges which are nomiaDy available, the low number of clamping 
boHs (usually Ibur or less) and the relatively small sectton and thread areas of those bolts that 
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are available. The established seaBng systems for such exhausts are mte foil on a tange d 
core or exfoliated graphite on a tenged steel core. Due to the relatively low bolt load available 
and the contect area of these gaskets, the surface stress achieved on these gaskets is low and 
the sealing unsatisfodory. 

n wouW also be desirable to be able to use spiral wound gaskets, because of their high level of 
seal security, vwth glass Bned. glass or enamelled flanges as are often used in the chemical 
industry. The problem is that with conventional types of spiral wound gaskets there is 
ifwuffident bolt load available, or gasket compression, to create a seal in these known types of 
flanges. 

It is an object of the present invention to provkte a spiral vwund type gasket having high 
sealing ability but where only relatively tow clamping toads are available. 

According to the present inventton there is provided a gasket for sealing between two 
substantially planar faces, the gasket comprising a radially cuter metal conteinmg mmember 
wound from at least o ne tum of a metal strip: a sealing portwn gfajw fter filler mater ial lying 
radially inwardly of the contain n[>gr>tjnef i^ at least two_ft ims,^jaid^filler 

material; and. in an inner oonteinment member of at leas t one tum of a metel strip. 

A Spiral >Noani gasket as made by the present invention would be suitable for such automotive 
^(haust and other industrial installations as described above, as they vwould both seal at the 
low bolt loads available and have sufficient compress to ailcw accommodation of the 
irregularities which are inherent with such flange types. 

The gasket may also include an outer and/or an inner guide member which acts as a distance 
piece physically limiting the degree to vA)kh the gasket may be compressed between the two 
faces to be sealed. Such guide members may be attached to the outer or inner containment 
members by cooperating features such as a circumferential projecfon and groove or may be 
attached to some other known technique such as welding, eg, spot weWing for example. 

Compresston of the gasket may attemativeiy be controlled by features associated with the 
faces to be sealed. For example, a recess may be provided in one or both faces and in whfch 
the gasket is located. 
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Essentially, the gasket of the present invention comprises an outer spirally wound containment / 
memt)er fomned of steel strip for example, a central ^ ' s nftftf f ffl tr frtstf^nai (te 

described below) also spirally wound and. an inner containment member fomted of steel strip 
for example, the central filler portion being relatrvely tightly sandwiched behmen ttie inner and 
outer containment members. • 

The central seafing filler portion may stand proud of the inner and outer c^^ ^ 
when viewed in side elevation. ^ 

The inner and outer containment members may be formed from steel strip, which may or may ^ 
not be profiled, or any ottier suitable metal depending upon the actual application for example. 
Where used, actual profile shape when viewed in cross section may be any that is suitable for. 
the particular application and may be for example vee-section. cun/ed, semMToular, or a 
combination of such shapes. 

The filler material may be any suited to tt)e application and/or^wironrj^^ 

is to be used. The filler way for wample be selected from strip fo nrr)^ fmyn compacied. i ^ / 
exfb6ated graphite; compacted exfoliated vermicuBte; ^rtica pape^ nd, various Pl^^^*^^ 
materials such as poiytetrafluoroethylene (PTFE). poiyetiweffierKetone (PEEIQ fbr example. ^ /i 
The plastics materials themselves may contain, if required, a reinforcing or property modifying ^ 



The act ual choice of gaske t filler wiR be maMy dictated bv environm^ tal concBtions such as 
temperature and chentical considerations.'TO rTOmpie. v^nm th e gasket is used in a vehide 
e?3 BD5t a uu lin y oppBu ition, graph ite strip may not be dwsen because tne ultimate, 
temperature may approach 80(V900*>C and graphite is prone to oxidation above about 3S0^C. 
therefbro, a filler of vennicufite may be more ^ropriate. 

Compacted exf oliated oraphrte and venmiculite in their basic forms have a relatively k>w 

r - ■ 

strer)gth and these materials in one of tfieir re'^forced forms such as is described in 
GB 2154675 fbr example may be rryxe suitable in some instances. Other forms of 
reinforcement which aOowtitis shortcoming to be overcome may be provkled by ttie application 
of a plastics nnateriai film to ttie foil. 

RDers such as compacted exfoBated graphite and vemniculite have particles of platelet fbnn 
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wWch extend in a direction paraDel to the plane of the strip. Therefore, when these materials 
are used in the gasket of the present mvenHen. the pJatetet pariides are aligned in a direction 
sut>stantiaily normal to the plane of the gasket Thus, when the son filler is corTV»ressed in the 
gasket when being tightened between two faces, there Is a natural resilient or restoring forte 
tending to straighten out the filler which results in good tong-tenn seafing ability. 

For industrial seafing appBcattons where a high degree of resistance to chemical attack may be 
required. PTFE may be the most appropriate liHer in one of Its many fomis. eg. tow density 
porous form. 

A particularly appropriate tomi of PTFE is one in whfch a plate mineral such as talc for 
example, is used as a filler for the PTFE and in v«hich the plates of the mineral are aligned in 
the plane of the PTFE foil so that they are substantially noonal to the plane of the gasket The 

plates win then enhance the resilience of the gasket 

Owing to the inherently high compressibility of the gasket according to the present invention 
compared with earlier prtor art gaskets, good sealing may be obtained between faces which 
are relatively weak and flimsy compared with the prior art and whfch also have substantial 
deviations from parallel. For example, suffkaenl toad may be obtained on exhaust pipe flanges 
having a lhk*ness of about 6mm and pertiaps only two or three securing bolts, to provkJe 
adequate tong-term sealing vwith the gaskets of the present invenfion. 

fiastete of the present inventk)n may be abour^ in thtakness depending upon 

the size and application. 

"Although many gaskets have a generally round shape, the gaskets according to the present 
invention may be fonned to any conventional known outer plan shape desired including round, 
oval, triangular, rectangular and other polygonal shapes for example. 



In some applications, the central filler/sealing portion of the gasket may be impregnated vwtti a 

searing resin such as an elastomer or a phenolic resin for exa mple to confer additional sealing / W/WV^ 

quilltie^ at low temperature. 

g • 

The gasket may be formed in a conventional manner by winding on a mandrel or fbimer 
beginning ^ tiie inner containment member whfch wBI comprise at least one turn of the metal 
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strip which may for example be spot ^Ided to maintain the winding(s) in position; a strip of a 
filler material may then be joined to the inner containment member such as by adhesive 
means Uglwo or mom turns of fiHer wound onto the inner n^emben the outer member is t ten 
formed bv vwndinn m at least or>e turn of the strio, the outer tum(s) then being soot welded t o 
niai ntainthemina tightly wou nd conditioa The c ross secbonal shape of the strip is a(k>pted by 
the filler during the winding prooess owing to its soft and conformable nature. The inner and 
outernf)ember5 may be fbmned from pre-profiied strip or a desirsd profile may be formed during 
the winding operation by passing flat strip through forming rollers for example. It should be 
noted that the temn 'profiled' also includes flat strip. 



In order that the present invention may be more fully understood, an example will now be 
described by way of illustration only with reference to the accompanying drawings, of v^ich: 

Figure 1 shows a plan view of half of one embodiment of a gasket according to the present 
invention; and 



Figure 2 which shows an enlarged partial cross section through the Gne 2-2 of Figure 1. 



Referring now to the drawings ar>d where the same features are denoted by common 
reference numerals. A gasket is indicated generally at 10 and comprises ar ijiner contain ment 
nrmnber 12, a central sealing portion 14, an oy rter containihent portfon 16. "a centring or guide 
ring 18 is often used. An inner ring (not shown) may also be used if recpYM. The inner 
co ntainment member com prises two turns of a stainless steel preformed strip 20 the leading 
edge of ttMus MP being spot wekled to tfie succeeding turn to maintain the strip in the wourid 
cpndHiQn ThA^ntrai filter mfltflrffli fwr^pp yw: ahftii ^ J tyms Of a Compacted exfMlated graphite 
material 22 strip having an inrtial density of about 1.1 gcm^ and a nickel foil reinforcement (not 
shown). The outer edges 24 of the grapMle sbip i!2 sUukJ piuud ulUie outer edges 26 ofthie 
steel strip to provkje additional compressibility. The outer oontairunent member 16 comprises 
three turns of stainless steel 28 which has the trailing edge spot welded to the preceding turn. 
The overall width or ihe steei stnp was initiaiiy 4.a2mn nifKJ Uie i i pmfumed to 3.17mm; the - 
Initial wWth of the graphite filler was 5.84mm. the width decreasing slightly owing to conforming 
to the steel preform shape on winding. The gasket was wound on a conventkKial winding 
n()achine. Overall diameter of the outer containment member was 82mm and (fiameter of orifice « 
of Inner containment member was about 69mm. The gukie ring 18 is provkled with a groove 30 
on Ms inner droumferenoe. whkii yoove cooperates with a projedkMi 32 on the steel strip 
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preform of the outer containment member 16. AltfKHjgh shown with a gap in Figure 2. the 
projection 32 and groove 30 are in pradioe in intimate engagement 

Gaskets made by the above method had an overall thickness of about 5.33mm and 
compressed down easily to 3. 17mm. 

A seaGng test was conducted on a hydrauBc press with a compression stop of 3.175mm in 
position so that the gasket was not overcompressed. The surface finish of the test plates were 
3.2-6.4U. Using Nitrogen as the test medium at a pressure of 2.76 MPa (400 Mir?) and a 
stress on the gasket sealing area of <17.2 MPa (2500 Ibf/in^) there was no discernible leakage 
as measured by a bubble flow meter. 
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CLAIMS 



1. A gasket for seafing be^A^n two sut>staniiaily planar faces, the gasket comprising a 
radially outer metel coptainw rnt memtw wound from at least one turn A a-metal strip; a 
sealing poftk>n o(j ^ ter filler material lyhg ladially inwardly of the containment me mber 
and including at least two tu rns of saki Bier material: and, an inner con tainment memt)er 
of at least one turn of a metal strip. 

2. A gasket according to daim 1 further comprising an outer and/or an inner gukle member. 

3. A gasket according to either claim 1 or daim 2 wherein the strip is metal. 

4. A gasket according to any one preceding daim wherein the strip is prafiled. 




5. A gasket according to any one preceding daim wherein the central sealing faier portion 
stands proud of the inner and outer containment members wtien viewed in side 
elevation. 

6. A gasket accordffig to any one preceding daim vvherein the filler m 

the group oomprisvig: sttfpJoixQ^ f^ compacted exfoGated graphite; compacted 
exfbfiated vemifcufite; ^tap^ a p^ plasttos materials such as poiytetrafkioroethyiene 
(PTFE), polyethefetheri(etone (PEEIQ. 

7. A gasket according to daim 6 wherein the plastics materials contavi a reinfbfdng or 
property modifying component 

8. A gasket according to any one preceding daim having a thk:kness lying h the range 
from about 1 .5 to about 5mm. 

9. A gasket accorcfing to any one preceding daan wherein the central filler/seaEng portion 
of the gasket is impregnated with a sealing resin. 

10. A gasket substantially as hereinbefore described with reference to the accompanying 
description and Figures 1 and 2 of the drawings. 
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